The objective of this study was to assess the effects of excessive weight gain during pregnancy on the outcome of cesarean delivery. It was a cohort study comparing the outcome of cesarean delivery between 56 pregnant women with excessive weight gain during pregnancy and 75 pregnant women with no excessive weight gain during pregnancy, consecutively recruited at the Yaoundé Gyneco-Obstetric and Pediatric Hospital, Cameroon. In women delivered by cesarean section, excessive weight gain during pregnancy was found to predispose to: time interval from parietal incision to fetal extraction of more than five minutes, duration of cesarean section more than 60 minutes, blood loss more than 1000 ml during surgery, postoperative maternal complications, especially sepsis, fetal weight >3.5 kg and macrosomia. A systematic screening of excessive weight gain should be offered to all pregnant women, so as to prevent the adverse effects of excessive gestational weight gain on cesarean outcome.
INTRODUCTION
In 2009, the United States' Institute Of Medicine (IOM) issued new gestational weight gain guidelines ( Table 1 ) [1] . Excessive weight gain has been associated with gestational diabetes, gestational hypertension, preeclampsia, cesarean delivery, higher birth weight babies and childhood obesity [2] [3] [4] [5] [6] . Even though many studies have found a greater risk of cesarean delivery among women with excessive weight gain during pregnancy [2] [3] [4] 6] , little is known on the effects of excessive weight gain on the outcome of operative deliveries since the publication of the new pregnancy weight gain guidelines, especially in sub-Sahara Africa where an increase in operative deliveries rates has been observed [7] . The identification of cesarean complications occurring more frequently in the presence of excessive weight gain during pregnancy is an important step to reduce maternal and fetal morbidity related to excessive weight gain during pregnancy in our milieu. The objective of this study was therefore to assess the effects of excessive weight gain during pregnancy on the outcome of cesarean delivery.
METHODS
It was a cohort study comparing 56 pregnant women with excessive weight gain during pregnancy (case group) 
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to 75 pregnant women with no excessive weight gain during pregnancy (comparison group), who were consecutively delivered by cesarean section, from February 15 th to May 15 th 2013, at the Yaoundé Gyneco-Obstetric and Pediatric Hospital, Cameroon. After approval of the protocol by the ethical committee of the hospital, all pregnant women admitted in the theatre for cesarean section and who gave their informed consent, were recruited into the study. All women having a cesarean delivery were given prophylactic enoxaparine and antibiotics (antibioprophylaxis or antibiotherapy). Each woman was counseled about the study and her consent was obtained prior to recruitment. A pretested questionnaire was administered by an investigator and the women were followed up from inclusion into the study, to discharge from the hospital. The variables studied were: maternal age, parity, gestational age, indication of the cesarean section, type of cesarean section (emergency or elective), grade of the surgeon, type of anesthesia, the difficulties in performing spinal anesthesia, type of parietal incision, time interval from incision to fetal extraction, difficulties in extracting the baby, duration of surgery, presence of fetal trauma, evaluation of blood loss, fetal birth weight, post-partum pelvic infection, fifth minute Apgar score, duration of hospital stay, newborn death. The early pregnancy weight available in the women's files was used to calculate body mass index in order to classify women according to the 2009 Institute Of Medicine's guidelines. The height was measured at inclusion. For the calculation of the minimal sample size for each group, it was assumed that gestational excessive weight gain would increase the rate of excessive blood loss during cesarean section from 2% found by KOLAS et al. [8] to an expected figure of 22%. The calculated minimal sample size using the formula proposed by SCHULZ et al. [9] was 51 subjects for each group with chosen precision and power respectively of 5% and 90%. Statistical analysis was done using Epi info 3.5.3 and SPSS 12.0 software. The difference was statistically significant for P < 0.05. Pearson's Chi square and Fisher's exact test were used to compare proportions, while the Student's test was performed to compare means. The difference was statistically significant for P < 0.05. Relative risk (RR) was calculated to measure the association between excessive weight gain and outcome.
RESULTS
One hundred and thirty-one pregnant women were delivered by cesarean section during the recruitment period. Among them, 56 (56/131; 42.7%) had an excessive weight gain (case group) while 75 (75/131; 57.3%) had no excessive weight gain (comparison group). The women with excessive weight gain had a mean age of 30.6 ± 5.2 years versus 29.1 ± 6.2 years for women with no excessive weight gain (P = 0.66).
Among the preoperative variables analyzed ( Table 2) , parity ≥ 1 was the only identified risk factor of excessive gestational weight gain in this study (P = 0.01; OR = 2.5; CI = 1.2 -5.0).
There was no statistical difference between the two groups for the mean time interval between parietal incision and fetal extraction (6.8 ± 4.4 minutes versus 4.7 ± 1.9 minutes; P = 0.40), as well as the mean duration of surgery (6.8 ± 4.4 minutes versus 4.7 ± 1.9 minutes; P = 0.40). However, the mean blood loss was higher in women with excessive gestational weight gain (771.4 ± 211.2 ml versus 621.3 ± 171.9 ml; P < 0.001). The two groups were similar for mean hospital stay ((5.8 ± 1.9 days versus 6.2 ± 3.9 days; P < 0.88) and neonatal death (P = 0.17).
In women delivered by cesarean section, excessive weight gain during pregnancy predisposed to (Tables 3-6): time interval from parietal incision to fetal extraction of more than five minutes (P < 0.001; RR = 1.9; CI = 1.6 -7.0), duration of cesarean section more than 60 minutes (P = 0.002; RR = 1.8; CI = 1.4 -6.1), blood loss more than 1000 ml during surgery (P = 0.04; RR = 1.8; CI = 1.1 -14.6), post-operative maternal complications (P = 0.005; RR = 2.3; CI = 1.5 -18.7), especially sepsis (P = 0.02; RR = 2.1; CI = 1.2 -14.4), fetal weight > 3.5 kg (P < 0.001; RR = 4.4; CI = 1.9 -10.2) and macrosomia (P = 0.026; RR = 3.8; CI = 1.1 -17). 
DISCUSSION
Parity ≥ 1 is the only risk factor of excessive weight gain during pregnancy found in this study. This factor is not commonly found in the available literature. In fact, nulliparity is one of the most commonly reported risk factors of excessive gestational maternal weight gain [6, 10] , while multiparity is a known risk factor of obesity in women [6] . At the same time, high prepregnancy body mass index is a risk factor for excessive gestational weight gain [10, 11] . This finding also described in urban and low-income Black American women by HERRING et al. [10] , might explain our finding of multiparity as a risk factor of excessive gestational weight gain in Black African women living in an urban low-income setting. This is similar to the publication by CHIN et al. [12] who stated that women with excessive gestational weight gain at their first pregnancy had a 2.6 risk for gestational excessive weight gain in the subsequent pregnancy. Per-operative complications in our study included: delay in fetal extraction, duration of surgery lasting more than 60 minutes and excessive blood loss. Even though delay in fetal extraction and long duration of surgery may be understood by practical difficulties in performing the cesarean section, these findings are rarely reported in the available literature, especially in case of excessive gestational weight gain.
Excessive blood loss during cesarean section has some reported risk factors [8] . Excessive weight gain during pregnancy is rarely part of these identified risk factors. However, obesity is a well known and published risk factor of post-partum hemorrhage [13, 14] . Probably because of our limited sample size, statistical analysis failed to identify post-partum hemorrhage as related to excessive weight gain, even though two cases of postpartum hemorrhage were found among women with excessive gestational weight gain.
One of the postoperative complications associated with excessive gestational weight gain in our study is infection, mainly endometritis. This finding, though not commonly reported with excessive gestational weight gain, is in conformity with the published data on the complications of cesarean section in obese patients [14, 15] . In fact, cesarean section in obese patients is found to multiply by three the risk of endometritis and by two the risk of wound infection [14] .
It was also found that excessive gestational weight gain was a risk factor for fetal birth weight > 3.5 kg and macrosomia. This finding is the most commonly found fetal consequence of excessive gestational maternal weight gain [2] [3] [4] [5] [6] and is one of the explanations of the increased cesarean delivery rate in women with excessive gestational weight gain [2] [3] [4] 6] .
However, the factors that might limit the quality of our results are: the small sample size; the lack of multivariate analysis; and the fact that early pregnancy weight was taken by care providers using different weighting scales. All these might have given some bias to our results.
CONCLUSIONS
Excessive weight gain during pregnancy predisposes to a delay in fetal extraction, a longer duration of surgery, excessive blood loss during surgery, post-operative maternal morbidity and high fetal birth weight.
A systematic screening of excessive weight gain based on the Institute of Medicine's guidelines should be offered to all pregnant women, so as to prevent as much as possible the identified adverse effects of excessive gestational weight gain on cesarean outcome in our setting.
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